Immunofluorescence staining of a Chinese hamster ovary (CHO) cell line permanently transformed with the Restin cDNA that overexpresses the protein showed a network of fibers radiating out from the nucleus towards the cell membrane in a pattern similar to that for IF proteins. However, Restin staining in in vitro-cultured human monocytes showed a punctate staining pattern more characteristic of an IF-associated protein (IFAP). Together with the protein features, immunochemical staining pattern, and solubility in Triton XlOO extracts, Restin has been tentatively classified as a member of the family of 1FAPs.l
Immunofluorescence staining of a Chinese hamster ovary (CHO) cell line permanently transformed with the Restin cDNA that overexpresses the protein showed a network of fibers radiating out from the nucleus towards the cell membrane in a pattern similar to that for IF proteins. However, Restin staining in in vitro-cultured human monocytes showed a punctate staining pattern more characteristic of an IF-associated protein (IFAP). Together with the protein features, immunochemical staining pattern, and solubility in Triton XlOO extracts, Restin has been tentatively classified as a member of the family of 1FAPs.l
Intermediate filaments are part of the cell cytoskeleton, which also includes microfilaments and microtubules. Intermediate filaments are assumed to play an important role in the mechanical integration of cellular space. 
MATERIALS AND METHODS
Tissue samples. The study included tissue samples of 41 cases of Hodgkin's disease (HD), of which 4 were diagnosed as lymphocyte predominant, nodular subtype; 4 as lymphocyte predominant, d i h e subtype; 22 nodular sclerosis; 9 mixed cellularity; and 2 lymphocyte depletion HD. The study also included six cases of anaplastic large-cell lymphoma (LCL), 14 cases of B-cell nonHodgkin's lymphoma (NHL), and nine cases of T-cell NHL, covering most NHL subtypes. In addition, a range of other neoplastic conditions and normal tissues were screened: two samples of normal skin, three of reactive lymph node, two of thyroid, two of thymus, three of liver, four of malignant melanoma, three of malignant fibrous histiocytoma, one of alveolar soft part sarcoma, one of adenocarcinoma of colon, two of squamous carcinoma of the skin, three of hepatocellular carcinoma, and one small-cell carcinoma of the lung. All tissue samples were fixed in B5
and part was snap-frozen in liquid nitrogen-cooled isopentane. The B5-fixed samples were processed for routine morphologic examination. The frozen tissue samples were stored at -70°C until used for immunohistochemistry.
Hodgkin cell lines LA28 and L428KSA have been characterized previ~usly.~ Hodgkin cell lines
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cell lines were all grown in RPMI 1640 medium supplemented with 10% fetal calf serum (FCS).
Human fetal skin fibroblasts were cultured in DME-F12 (50/50) medium supplemented with 10% FCS.
Zmmunohistochemistry. Four-micrometer cryostat sections of human tissues, cytospin preparations of the cell lines, and tissue slides onto which fibroblasts were grown were used. Acetone was used as a fixative. Restin was detected using a polyclonal rabbit antibody (MRP-70) as well as three monoclonal mouse antibodies (culture supernatants 16-2E6E5, 16-3E2B8, and 16-2F4.D8).' Before the application of the antibody, the sections were incubated for 10 minutes with 10% normal swine serum as a blocking reagent. The polyclonal antibody was used diluted 1:100. The monoclonal antibodies (MoAbs) were used undiluted. For immunodetection, either an alkaline phosphatase-conjugated ABC complex (Dakopatts, Glostrup, Denmark) was used subsequent to the application of a biotinylated swine antirabbit antibody (Dakopatts) or an APAAP complex (Dakopatts) was used after incubation with a rabbit antimouse antibody (Dakopatts).ll,lz The color reaction was developed with fast red and naphtol-ASMX-phosphate.
Sodium dodecyl sulfatepolyacrylamide gel electrophoresis (SDS-
) and Western blotting. Cell lysates were prepared as follows. Cells were washed two times in phosphate-buffered saline (PBS) and 1 x lo6 cells were resuspended in 50 mmol/L Tris buffer containing 1 mmol/L EDTA, 1 mmol/L iodoacetamide, 1 mg/mL pepstatin, and 1,000 U/mL aprotinin. The cells were briefly sonicated and DNAse I (Sigma Chemical Co, St Louis, MO) was added to a concentration of 0.5 mg/mL. The cell lysate was incubated for 15 minutes at 37°C. SDS and P-mercaptoethanol were added to a final concentration of 1% and the sample was boiled for 5 minutes.
SDS-PAGE (7% polyacrylamide) and transfer of proteins to nitrocellulose filters were performed as described p r e v i~u s l y .~~J~ After inactivation with PBS casein, the blots were incubated with the rabbit polyclonal MRP-70 (diluted 1500) or mouse monoclonal 16-2E6E5 (culture supernatant, diluted 1:5) anti-Restin antibodies. After washing, the blots were incubated with the appropriate peroxidase-conjugated secondary antibody, either swine antirabbit IgG or rabbit antimouse IgG (Dakopatts). After washing, the blot was developed with 3,3' diaminobenzidine and Hz02.
RNA was isolated from human fibroblasts, L428KSA cells, and Karpas 299 cells using an RNA isolation kit (Stratagene, La Jolla, CA). The instructions of the manufacturer were followed. Total RNA samples (5 p,g) were electrophoresed through 1% agarose-formaldehyde gels and blotted onto Hybond-N membranes (Amersham, Buckinghamshire, UK). Hybridization was performed using the entire coding region of the Restin cDNA,' which was 32P-labeled using a random prime labeling kit (Boehringer Mannheim, Mannheim, Germany). Hybridization was conducted in 50% formamide, 5X SSPE, 0.5% SDS, 5X Denhardts, 200 kg/mL salmon sperm DNA, and 10% dextran sulfate for 16 hours at 42°C. Washes were performed in 0 . 3~ SSPE/O.5% SDS at 60°C.
Northern blotting.

RESULTS
Immunohistochemistry.
Similar results were obtained with the polyclonal rabbit or the monoclonal mouse antiRestin antibodies (summarized in Table 1 ). Restin expression was only seen in the cytoplasm. L428, L428KSA, Co, KM-H2, and Karpas 299 cells expressed Restin (Fig 1) . Restin was not detected in cultured fibroblasts. In the HD tissues, Restin was detected in typical and variant ReedSternberg cells (collectively called Hodgkin cells) (Fig 2) . The number of Hodgkin cells that stained for Restin ranged from 50% to 100% within one section. In the Restinpositive anaplastic LCL cases, all malignant cells were stained (Fig 3) . No detectable expression was seen in normal tissues, NHLs other than anaplastic LCL, and other neoplastic conditions.
A single band of 160 Kd was observed in all Hodgkin cell lines, whereas an additional band of 135 Kd was seen in the anaplastic LCL cell line Karpas 299 (Fig 4) . Restin was not detected in fibroblast extracts (data not shown). Comparable results were obtained with the polyclonal rabbit and the monoclonal mouse anti-Restin antibodies.
Northern blot analysis of Restin messenger RNA (mRNA) expression showed the presence of the 6-kb and 4.2-kb transcripts in both L428KSA and Karpas 299 cell lines, but no Restin transcript was detected in human fibroblasts (Fig 5) .
SDS-PAGE and Westem blotting.
Northem blotting. the Restin sequence suggests the ability of the protein to form homodimeric complexes in which coiled coil configurations are pre~ent.'.~~.~' These are features of structural proteins. Interestingly, the gene products of MCC (mutated in colorectal cancer) and APC (adenomatous polyposin coli), genes involved in colorectal adenomas and carcinom a~?~-~~ also display these characteristics. Such structural proteins may change cell shape and result in the derepression of a mitogenic signal, and thus function in cell activation or malignant tran~formation.2~.30
Restin is not expressed in paragranuloma HD. It has become clear that this subtype of HD is akin to low-grade NHL of B-cell type; the L/H cell, the Hodgkin cell variant in paragranuloma HD, expresses B-cell antigens but no activation antigen^^^,^^; Ig light-chain restriction has recently been dem~nstrated~~ and paragranuloma HD can progress to a large-cell NHL of B-cell type.3842 Therefore, it is not surprising that, as in the other NHL, Restin is not 
